I. INTRODUCTION
China launched an ambitious pension reform during the late 1990s, extending the coverage of the pension system to non-state enterprises. 1 Firms were instructed to contribute the equivalent of 20% of their total wage bills to pension funds. 2 The reform has made steady progress since, with national pension funds increasing by around 25% annually, reaching 2% of gross domestic product by 2007. 3 The unusually large scale of pension reform in China could have had a significant impact on the economy. The goal of this study is to empirically estimate that impact.
A feature of this ongoing pension reform is that its compliance varied across regions, making it possible to estimate the effect of the reform. In particular, we provide empirical evidence utilizing a large data set that covers over 140,000 firms (the population of medium and Li: 43/F, IFC II, 8 Finance Street, Central, Hong Kong.
Phone (00852) 97223859, E-mail zli.economics@ gmail.com Wu: School of Economics and Management, South China Normal University, Guangzhou, China. Phone (0086) 15013295681, E-mail mingqinwu@gmail.com 1. China introduced the formal social welfare system (mainly pensions) in 1991. The privatization of the state sector in 1997 and 1998 accelerated the pension reform for state-owned firms (Zhao and Xu 2002) .
2. This was first proposed in State Council Document No. 26 (1997) large firms in China) in 2004 and 2006 . 4 We first follow the existing literature to test whether the increased pension costs have reduced the wage expenses of firms (Summers 1989; Montgomery, Shaw, and Benedict 1992; Olson 2002) . Following Card, Devicienti, and Maida (2009) , we use the change of the pension contribution rate of firms of the same industry in neighboring jurisdictions as the instrument. Although there is no evidence of a trade-off between pensions and the nominal wage, we find that the pension contribution increased faster in regions with higher inflation rates. Hence, a significant amount of the pension cost might have been transferred to employees through reducing their real wages. 5 This is consistent with a model of pensionwage trade-off with a sticky nominal wage, as in Sommers (2005) .
We further divide jurisdictions by their agglomeration levels (measured by the number 4. This data set is becoming increasingly popular for research on China. Hu, Jefferson, and Jinchang (2005) , for instance, have used it to study the R&D of Chinese firms.
5. As the data does not separate pensions from health insurance, the estimates here are in fact the effect of both programs on the firms. Because health insurance has a much smaller share of the total contribution, we will refer to the estimates as representing the effect of pension contributions only.
ABBREVIATIONS
2SLS: Two-Stage Least-Squares IV: Instrumental Variable NBS: National Bureau of Statistics SOEs: State-Owned Enterprises of firms) and estimate the impact of the pension reform. We find that in more agglomerated regions, firms could not fully transfer the pension burden to the employees so their profits significantly declined: increasing the pension-wage ratio by 1 percentage point would have reduced the profit by 1%. In contrast, in less agglomerated regions, the change of the pension-wage ratio actually increased wages, employment, and profit. We argue that this was because local governments in less agglomerated regions had stronger incentives to attract investors by providing them with subsidies to reduce pension burden. In fact, our estimates suggest that the local governments may have over-subsidized firms: the implied "leakage" of government subsidies to wages and profit amounted to around 9 billion yuan (over 1 billion U.S. dollars) during 2005 and 2006. In a similar attempt to ours, Nielsen and Smyth (2008) focused on the trade-off between wages and employer-provided social insurance in Shanghai. They found a minor substitution effect between the nominal wage and social security contributions. In comparison, our study uses different instrumental variables, and examines the effects not only on wage, but also the employment and performance of firms. Moreover, we use data on all median and large firms in China.
The remainder of this article is structured as follows. The next section introduces Chinese pension reform and other relevant policies. In Section III, we propose an empirical framework to estimate the effect of pension provision on firms. The data and empirical findings are summarized in Sections IV and V. Section VI concludes the article.
II. PENSION REFORM IN CHINA
In this section, we introduce the recent pension reform and other relevant changes to the Chinese social welfare and tax systems.
A. The Pension Reform
China maintained a Soviet-type pension system between the 1950s and 1991, covering only the employees of state-owned enterprises. 6 In 6. A new pension system was introduced in 1991. In 1993, it was formally announced that the basic pension system should comprise both social and individual elements.
2003, a major reform imposed uniform pension mandates on all firms (both state-owned and non-state-owned). In this system, firms will be obliged to contribute 20% of their wage bills to pension funds when the reform process is completed. In addition, employees should contribute 8% of their wages. 7 The new system is comparable to that of Singapore, where both employers and employees contribute to the pension fund. In Singapore, employers are required to contribute an equivalent of 17% of their wage bill, similar to the Chinese system. 8 The system is also similar to that of Switzerland. 9 The national pension fund in China has grown steadily since the advent of reform, increasing by 25% annually.
10 By 2007, the total fund reached 783 billion yuan, or approximately 110 billion U.S. dollars. 11 A key feature of this reform process is that its compliance rates have been uneven across regions. This could have occurred because the financial position of local governments varies across regions, giving them different capacities to enforce the pension reform (Oksanen 2010) . This variation in pension reform is necessary for us to estimate incidences in the empirical exercise.
Besides firms and employees, the Chinese government also contributes to pension funds. According to the statistics of the Labor and Social Security Ministry, total government subsidies reached 97 billion yuan (around 14 billion U.S. dollars) by 2006. Among these subsidies, those by local governments were 20 billion yuan in 2006, up from 11 billion yuan in 2005. Subsidies by the central government were about four times the contribution of local governments. Oksanen (2010) 8. Information on the Singaporean pension system comes from http://mycpf.cpf.gov.sg/Employers. 9. It is also similar to the pension system in Switzerland, wherein employer contributions comprise 8.78% of total wages, and employee contributions comprise 7.79%. This contribution includes contributions to old-age and survivors' pensions, and disability and occupational pensions (Knuuti 2009). 10. Annual statistics from the Ministry of Labor and Social Security, 1978 to 2007. 11. Annual statistics from the Ministry of Labor and Social Security, 2008. funds have become indispensable and permanent.
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A drawback of the pension system in China is the lack of portability. Although individual contributions are generally portable when employees change their jobs, 13 the firm contributions are still not portable. There is a formal regulation that allows employees to transfer only 60% of the pension funds contributed by employers.
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B. Other Fringe Benefits
Health insurance is relevant to this study because the data do not distinguish firms' contributions to it from those to pensions. The financing structure of health insurance is similar to that of pensions: firms are mandated to pay around 6% of their wage bills to health insurance, while individuals pay 2% of their wages.
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Unlike the pension system, though, the government does not directly subsidize contributions to health insurance funds.
Besides pension and medical insurance, social insurance also includes unemployment insurance, work injury insurance, and childbearing insurance. In this article, we mainly focus on pensions and medical insurance.
C. Taxes
Similar to the regulation in other countries, paying fringe benefits has a tax advantage over 12. The pension reform is being executed by local governments based on the regulations of the Central Labor and Social Security Ministry. This ministry is in charge of the social security affairs, including devising social security policies, regulations and laws, supervising local agencies, generating statistics for the social security development, and so on. Before 2008, the Central Ministry of Labor and Social Security was in charge of the social security system. In 2008, this Ministry was merged into the Ministry of Human Resources and Social Security.
13. After the discharge of a contract, pension-related materials should be kept in the social security organizations. If the firm's address changes to one in another province, the individual account should be transferred completely, but if the transfer occurs within the same province, it is necessary to transfer pension files instead of the pension amount itself (Notice of Implementation about Transferring Individual Account of Pension, 1999).
14. It is regulated by "The Temporary Method of Basic Pension Transfer for Urban Employees" issued in 2010.
15. It is regulated by "The Decision of State Council in Building Basic Medical Insurance for Urban Employees" issued in 1998. About 30% of the amount paid by the firm was originally transferred to the individual account conditional on different circumstances in different regions. Since 2000, however, firm contributions have no longer been transferred to the individual account, according to the regulation entitled "The Experimental Plan for Completing the Urban Social Security System." paying wages in China because the former are exempted from personal income tax. The deduction policy has changed over time but it is generally the case that the mandated contribution to fringe benefits is exempted from personal income tax. 16 Effective personal income tax rates have gradually increased since 2002 in China, reaching an average of about 5% in 2006 according to our data set on medium and large manufacturers.
III. EMPIRICAL STRATEGY
This section introduces the empirical strategy to estimate the effect of pension reform on firms in China. There is a sizable literature on the incidence of mandated fringe benefits. Most studies have focused on the wage-benefit trade-off, some using firm-level data and others examining individual accounts. Empirical findings commonly support the presence of a wagebenefit trade-off, but the substitution is typically imperfect: that is, the impact of benefits does not completely fall on the wage of workers (e.g., Baicker and Chandra 2006; Gruber and Poterba 1994; Montgomery, Shaw, and Benedict 1992; Olson 2002 17. Some studies have attempted to rationalize the imperfect substitution. Montgomery, Shaw, and Benedict (1992) point out that the long-term labor contract may prevent firms from reducing wages. Sommers (2005) presents empirical evidence showing that firms in regions with higher inflation are more likely to shift the costs of benefits to wages, consistent with the labor contract friction story. Summers (1989) shows that if the workers value benefits by less than the cost to the employer, wages will decrease by less than the cost of those benefits. In addition, firms will decrease employment.
A. Baseline Model
Following Montgomery, Shaw, and Benedict (1992) , we specify the baseline model as follows:
This is a fixed-effect panel data model in which time trends can vary by industry r and locality s. In the existing literature, the dependent variable W it is the total real wages (excluding fringe benefits) of firm i at time t. The main independent variable BW it is the pensionwage ratio for firm i at time t. Following Montgomery, Shaw, and Benedict (1992), we interpret the coefficient α 1 as the marginal rate of substitution between pensions and wages for employers. α 1 is normally negative with its magnitude depending on employees' preference for wage and pension. When wage and pension are not perfectly substitutable, α 1 is different from −1. X it includes other firm-specific attributes that are relevant. We control for the logarithm of the firm's employment. Hence, our dependent variable is effectively the wage per worker. Following the literature, we also include firm size (Olson 2002; Smith and Ehrenberg 1983) , fixed capital (Collard, Godwin, and Hudson 2005; Long and Scott 1982) , and production materials as control variables. In addition, to address the concern that ownership change during the sample period may also affect pension-wage ratios and the wage, we consider a dummy variable that reflects the change of ownership and include it in our regressions. This variable is 1 if the firm's ownership changed during our sample period, and is 0 if there is no change in ownership.
Firm-specific fixed effect α i may mitigate any bias due to time-constant omitted variables, such as the skill level of workers (Biddle and Zarkin 1988; Epple 1987) . Moreover, note that α 1 reflects the relative costs of pensions for each firm, so it may be heterogeneous and correlated with the firm-specific pension-wage ratio (Gruber and Krueger 1991; Montgomery, Shaw, and Benedict 1992; Woodbury 1983) . This may bias the estimate of the mean of α 1 , but that bias would be eliminated by the firm-specific fixed effect if the firm-specific α 1 is stable over time (Wooldridge 2002 ).
The empirical model also uses fixed effects α tr and α ts that are specific to industry r and locality s at time t to control for common shocks to firms in the same industry or locality (e.g., the aggregate demand shocks for the products of specific industries).
Taking the first-difference of Equation (2), we have the following standard model, which accounts for firm-specific factors that are constant over time:
Note that we are only estimating the shortterm impact of the pension contribution on firms. If the realization of their impact took longer than our sample period, they might not be captured by the current model.
B. Identification Issues
Even with the first-difference Equation (3), the estimate of α 1 may still be biased for the following reasons. First, classical measurement errors in the change of benefit-wage ratio BW it may still be present. Second, note that the denominator of the pension-wage ratio BW it is the wage itself. Hence, any omitted variables (that vary over time) may be correlated with BW it and bias the estimate of α 1 . This endogeneity bias is an example of the mean-reversion problem. Third, the frictions for firms to reduce workers' wages may be heterogeneous. When the government mandates pension contributions, those firms that find it easier to reduce wages (e.g., due to less restrictive labor contracts) may increase their pension contributions earlier than other firms. This endogenous selection of the timing of obeying the government may thus exaggerate the estimate of α 1 . To address these endogeneity problems, recent studies have introduced various instrumental variables for BW it . For example, Smith and Ehrenberg (1983) use the predicted value of pensions given the contribution rule and information on wage and pension attributes as instrument. In our study, we follow the approach of Gruber and McKnight (2003) . In studying the effect of Medicaid, they use the average Medicaid eligibility share for each income decile/marital status/state/year cell as an instrumental variable for the pension-wage ratio. Similarly, we use the average change of the pension-wage ratio for each industry/city (or county) cell to instrument the change in the pension-wage ratio of each firm in the cell (we exclude the firm's own pension-wage ratio in calculating the average). Our rationale is that the pension-wage ratios of different firms within the same jurisdiction should be correlated because they are governed by the same government. In China it is the local government that enforces the pension reform. Hence, the instrumental variable (IV) and the pension-wage ratio should be correlated. Moreover, as the IV is constructed using information on other firms, it should not be associated with the idiosyncratic errors specific to the firms considered, such as measurement errors. Therefore, the IV may be used to address the identification issues discussed above.
A further concern is that the local pension reform might be correlated with other local policies that affect the wages of firms. To address this issue, we also consider an alternative instrument variable, IV2, which is the change of the pension-wage ratio for the same industry in other counties within the same prefecture. Local governments in China are hierarchical. In most provinces, provincial governments are on the top, prefecture at the middle, and county government below. For IV2 to be valid, our assumption is that the pension reform is controlled by the prefecture-level government while other confounding policies that affect the wage of firms are mainly affected by county-level governments. Card, Devicienti, and Maida (2009) use a similar instrument (with a different economic rationale).
If applying both IV1 and IV2 generates similar estimates, the method of Acemoglu, Johnson, and Robinson (2001) can be applied to test whether the exclusion restriction assumption is satisfied. We will discuss this in more detail in Section V.
C. Accounting for the Effect of Inflation
Note that the change of the real wage W * it is the change of the nominal wage W it subtracted by the inflation rates. Hence, firms in regions with higher inflation rates may find it easier to transfer the pension burden to employees by hindering the growth of their nominal wages. The existing literature offers limited evidence on this effect, with the exception of that provided by Sommers (2005) .
If the inflation rate is region-specific, then it will be absorbed in the region-fixed effect α s in Equation (3). As a result, α 1 only reflects the trade-off between the nominal wage and the pension contribution. To test the tradeoff between the pension and the real wage through the inflation channel, we can estimate the following model:
Here, f st is the inflation rate of region s at time t. Note that the region-specific fixed effects are eliminated by the first-differencing. If the inflation effect is present, we expect β 1 to be positive: pension contributions increase faster in regions with higher inflation rates. For instance, if β 1 equals 1 and firm i freezes its nominal wage W it−1 , the real wage of employees declined by a share of f st /(1 + f st ).
Although inflation is exogenous to a firm, local factors and policies unobserved to researchers may be correlated with local inflation rates. Hence, we acknowledge that, if these omitted factors also affect a firm's pension contributions, the estimates of the model may be biased.
IV. DATA
The data set that we use is the survey of large-and medium-size enterprises that China's National Bureau of Statistics (NBS) 18 We conduct robustness checks for different thresholds of excluding the firms and the empirical findings are robust. Table 1 summarizes main statistics of relevant variables (the logarithmic value of all variables but the pension-wage ratio). The average pension-wage ratio is around 5.07%, still far below the 20% target set by most local governments. The variation of the pension-wage ratio 18. The data include a variety of forms of ownership. In the balanced panel, pure SOEs account for 4.07%. The proportion of private firms is 47.31%. Foreign firms amount to 22.93%. The remainder comprises other mixed forms of domestic enterprises. We refer to pure SOEs as SOEs, and all other types as non-SOEs. Notes: The logarithmic value of wage, benefits, number of employees, revenue, profits, fixed capital, and materials is used in calculating the summary statistics. Pension-wage ratio is calculated as pension and health insurance divided by the sum of basic wage and other benefits. Firms reporting pension-wage ratio less than 0 or greater than 50% are excluded in calculating the summary statistics. Note: Firms reporting pension-wage ratios less than 0 or greater than 50% have been excluded. is large, 7.35%. The variation is necessary for our empirical estimation. Table 2 provides further information on the pension-wage ratios and their changes over time. Several interesting observations can be found. First, the distribution of pension-wage ratio is highly skewed to the left, so the median pensionwage ratio is much smaller than the average. Second, the pension-wage ratios significantly increased from 2004 to 2006, both in the mean and the median. For the balanced sample (firms that are present in both years), the mean pensionwage ratio increased from 4.25 to 5.88% over the 2 years, and the median ratio increased from 0.97 to 2.70%. Third, pension provision was significantly higher in SOEs than in non-SOEs. This is expected because SOEs had already provided pensions to employees before the reform in 2002, whereas the non-SOEs had not. The average pension-wage ratio for SOEs changed little during the sample period, while that of the non-SOEs increased by over 40% from 2004 to 2006.
V. EMPIRICAL FINDINGS
In this section, we first discuss our estimate of the wage-pension trade-off. We then present additional evidence on other incidences of the pension mandates. Huber-White standard errors with clustering over prefecture are reported for all the regressions. Table 3 summarizes the estimates of the pension-wage trade-off. Column 1 reports the pooled ordinary least squares estimates of Equation (2) without controlling for firm-specific fixed effects. The estimated coefficient of the wage-pension ratio is positive, against the tradeoff hypothesis. However, when the first-difference Equation (3) is applied, the coefficient becomes negative and significant, suggesting a trade-off between wage and pension (column 2). The magnitude of the trade-off is less than 1, suggesting imperfect substitution, as is consistent with prior studies. The first-difference estimate is robust to the inclusion of province-and industry-specific time trends (column 3).
A. Zero Trade-Off Between Pension and Wage in China
The first-difference estimate, however, may suffer from measurement errors, endogeneity bias due to mean-reversion or endogenous timing in the adoption of pension reform. To address this issue, we use the average change of the pension-wage ratio of firms in the same industry and locality as the instrumental variable (IV1) for a firm's change of pension-wage ratio. The first-stage estimates show strong relevance of the instrument: when the industry-prefecture pension-wage ratio increases by 1 percentage point, the pension-wage ratio of a firm in the same industry and prefecture increases by 0.44 percentage point (column 4 of Table 3 ). This estimate is statistically significant. The F value of IV1 in the first-stage regression is around 36.96, much larger than 10, suggesting that the instrumental variable is not weak (Stock and Watson 2003) . Notes: Robust standard error clustering at the prefecture level is reported. Ownership change is 1 if the firm's ownership changes from non-SOE or the other way around and 0 if there is no change of the ownership between the 2 years. Pensionwage ratio = pension/(wages + benefits). Pension includes both pension and health insurance contributions. The total wage bill is the sum of wages and benefits that should be paid to employees. IV1 is the average change of the pension-wage ratio for each industry-prefecture cell excluding the firm that is considered. Other control variables are excluded in the first-stage result.
* Significant at 10%; * * significant at 5%; * * * significant at 1%.
In sharp contrast to the first-difference estimate, the two-stage least-squares (2SLS) estimate of the pension-wage trade-off rate becomes insignificant despite the large number of observations (column 4 of Table 3 ). In other words, the pension mandates have not induced the Chinese manufacturers to reduce the nominal wage of workers. We conducted standard WuHausman F test and found that the IV estimate is significantly different from the first-difference estimate. This suggests that the pension-wage ratio is endogenous and the IV method is needed. The estimates of other coefficients change little when the 2SLS method is applied. The fixed capital, intermediate inputs, number of employees, and the history of firms are all positively associated with the wage.
In all these regressions we have included the ownership change dummy. We find that 267 SOEs in our sample have changed to non-SOEs. Our estimates suggest that the change of ownership is positively related to the pension-wage ratio of a firm. In other words, privatization may increase the pension provision. This is consistent with the purpose of the reform, which mainly targets the coverage of pension provision in non-SOEs.
B. Robustness Checks
We conduct a series of checks to confirm that our findings above are robust. First, we try a different outlier threshold by excluding observations with reported pension-wage ratios greater than 15% (column 1 of Table 4 ). Despite this large change in the sample, the IV estimate remains qualitatively the same.
We then consider an alternative instrumental variable, the average change of the pensionwage ratio for firms in the same industry but different counties of the same prefecture (IV2). The first-stage result also shows a strong correlation between IV2 and the pension-wage ratio. Consistent with the earlier findings, the tradeoff effect is still insignificant when IV2 is used (column 2 of Table 4 ). As we have two IVs, we also conduct an over-identification test and cannot reject the hypothesis that the estimates with different IVs are consistent.
We then follow the method of Acemoglu, Johnson, and Robinson (2001) to provide a check of whether the exclusion restriction assumption is satisfied. Our purpose is to test whether the IVs affect the dependent variable only through affecting the pension-wage ratio. If this is true, then the exclusion restriction for the instrumental variables is satisfied. In Notes: Robust standard error clustering at the prefecture level is reported. Ownership change is 1 if the firm's ownership changes from non-SOE or the other way around and 0 if there is no change of the ownership between the two years. Pensionwage ratio = pension/(wages + benefits). Pension includes both pension and health insurance contributions. The total wage bill is the sum of wages and benefits that should be paid to employees. IV1 is the average change of the pension-wage ratio for each industry-prefecture cell excluding the firm that is considered. IV2 is the average change of pension-wage ratio for each industry-prefecture cell excluding the county of the industry that is considered. * Significant at 10%; * * significant at 5%; * * * significant at 1%. 
Notes:
In column 1, IV1 is used as the instrumental variable for pension-wage ratio, and IV2 is included as exogenous variable. In column 2, IV2 is used as the instrumental variable for pension-wage ratio, and IV1 is included as exogenous variable. column 1 of Table 5 , we report the result when the pension-wage ratio is instrumented using IV1, and IV2 is included as a regressor. If IV2 had a direct effect on wage, the coefficient of IV2 should be significant. It turns out to be insignificant. In column 2 of Table 5 , we switch IV1 and IV2 and obtain a similar result. These findings are consistent with the exclusion restriction assumption.
As a final check, we exclude those industrycounty cells that contain less than five firms. This improves the relevance of our IVs to the pension-wage ratios of individual firms. Nevertheless, the 2SLS estimates change little (column 3 of Table 4 ).
C. Why No Trade-off Between Pension and Wage?
In contrast to the findings in the literature, the IV estimates suggest that there is no tradeoff between wage and pension contribution. This could be due to the following reasons: the omitted factor of inflation, the limited pension portability, the restriction of labor contract, the productivity effect, and the compensation of government subsidies. In the following analysis, we first discuss these alternative explanations and implications. We then present evidence of their relevance.
Was Real Wage Affected?
As discussed previously, the dependent variable in our regressions is the nominal wage. Even if the nominal wage is not affected by the pension mandate on firms, the real wage may be. When the local economy experiences inflation, a firm can freeze the nominal wage, effectively reducing the real wage of employees. In regions where the inflation rate is higher, a firm may have more room to reduce Notes: Ownership change is 1 if the firm's ownership changes from non-SOE or the other way around and 0 if there is no change of the ownership between the 2 years. * * * Significant at 1%.
the real wage and can thus transfer more burden of the pension to the employees. Hence, we predict that local inflation rates are positively associated with the change in the pension-wage ratio of local firms.
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Ideally, we would like to test the causal effect of inflation rates on the change of pension-wage ratios, as is much more demanding. Due to data limitation, in this study we can only provide evidence on the association between the change of pension-wage ratio and the inflation rate. In particular, we estimate Equation (3) and use the consumer price index at the province level to calculate inflation (Table 6) .
Consistent with our expectation, we find that inflation rates and the over-time change of pension-wage ratios are positively and significantly associated. For column 1 of Table 6 , we regress the change of the pension-wage ratios from 2004 to 2006 on the province-level inflation rates during the period. 20 The estimated coefficient is around 0.18 and is highly significant. This estimate implies that the inflation alone can explain 0.60 percentage point of the 19. For real wage to be affected differently across regions, we need to assume that labor market frictions (e.g., information barriers) prevent workers from migrating across regions easily. In other words, workers cannot easily arbitrage on the real wage differentials across regions. Given this assumption, workers in a high-inflation region could experience a larger reduction in real wage than workers in a low-inflation region. Given the existing Hukou system in China, we believe that labor market friction is still the case in China despite the recent relaxation of migration restrictions.
20. Provincial consumer price index comes from the statistical yearbook issued by NBS. increase in the pension-wage ratio (the national inflation rate was around 3.3% between 2004 and 2006) . This predicted increase is over onethird of the actual increase of the pension-wage ratio during the period (Table 2) . Hence, firms' pension expenses could have been partly transferred to the employees through the inflation channel. In columns 2 and 3, we add more control variables, including industry-specific dummies, but they have little effect on our estimate earlier.
A potential concern for the exercise above is that pensions could be indexed against inflation, thus generating a correlation between the pension-wage ratio and inflation. This is not the case in China, though. As introduced in Section II.A, pension contribution is a fraction of the wage bill of a firm according to government regulations in China. The pension-wage ratio, which is the fraction, is not related to inflation by regulation. Table 7 summarizes potential reasons for the lack of a trade-off between the nominal wage and the pension mandate. First, the pension portability is still limited in China. When employees leave a firm in one province, it is difficult for them to take the pension fund contributed by the original firm to his or her new work in another province. This restriction may reduce the value of pensions relative to wages. As a result, employees would be reluctant to accept a cut to their nominal wage as an exchange for Notes: The instrumental variable is IV1, the average of the change of the pension-wage ratio for each industry-prefecture cell excluding the firm that is considered. All regressions control for industry-and province-specific fixed effects. Robust standard error clustering at the prefecture level is reported. Ownership change is 1 if the firm's ownership changes from non-SOE or the other way around and 0 if there is no change of the ownership between the two years. Pension-wage ratio = pension/(wages + benefits). Pension includes both pension and health insurance contributions. Change in wage is the change in wages that should be paid to employees, and does not include benefits. * Significant at 10%; * * significant at 5%; * * * significant at 1%.
Why Was the Nominal Wage Rigid?
additional pension contribution by their employers. If this were the case, the total labor costs would increase, implying a reduction in the profitability of firms. The layoffs may also increase. Second, in the short term, firms may find it difficult to reduce wages due to the restriction of labor contracts. Similar to the portability explanation, contract rigidity also implies reduced profitability. Unlike the previous explanation, however, firms may not be able to lay off workers due to labor contract restrictions.
Third, if pension provision strengthens the incentive for employees to work, their increased productivity may mitigate the need for a wage reduction.
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Finally, local governments may have directly subsidized firms' pension contribution as an instrument to jump-start the reform. In other 21. We thank Dr. Jia Yuan for suggesting this point.
words, the burden of pension provision may have been transferred back to the government and tax-payers. This is consistent with Oksanen (2010) , which suggests that subsidies or transfers from local government to pension fund have been indispensable and permanent.
Given the firm-level data, we are able to empirically estimate the response of firms to the pension mandate so as to shed light on the relevance of the explanations above (Table 7) .
Using the full sample, we find no evidence that the pension reform has significantly affected the profitability, productivity, or employment of firms (Table 8 ). This finding is inconsistent with several of the listed hypotheses. Specifically, labor contract rigidity implies a decrease in profit. The limited portability hypothesis implies a decrease in both profit and employment. Neither is supported by the data. Firm productivity also has not changed, which is 
Notes:
The instrumental variable is IV1, the average of the change of pension-wage ratio for each industry-prefecture cell excluding the firm that is considered. All regressions control for industry-and province-specific fixed effects. Robust standard errors clustering at the prefecture level are reported. Pension-wage ratio = pension/(wage + benefit). Pension includes both pension and health insurance. * Significant at 10%; * * significant at 5%; * * * significant at 1%.
inconsistent with the productivity explanation.
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When we apply the alternative IV, we obtain the similar result that pension-wage ratio does not have significant effects on wages and firm performance.
We further divide the sample into jurisdictions with more than 800 firms (referred to as "agglomerated regions") and those with less than 800 firms (referred to as "less agglomerated regions"). 23 For the agglomerated regions, the 22. As an alternative test of the rigid labor contract story, we also classified firms by their employment growth rates into low-growth and high-growth firms. If this story is relevant, we would expect that the wage-pension tradeoff should be more significant in high-growth firms than in low-growth firms because the contract should be less rigid in the former (which have more new employees). However, we did not find that high-growth firms differ significantly from the low-growth firms.
23. In trial regressions, we classified jurisdictions into seven categories with different numbers of firms. Those jurisdictions with less than 800 firms generally show consistent patterns that are different from those of the jurisdictions with more than 800 firms. Hence, we report the estimates estimates are now consistent with the predictions of the rigid labor contract story: the wage and employment of firms were not affected but their profits significantly declined (the top panel of Table 9 ). Specifically, firms' profits decreased by about 1.46% when the pension-wage ratio increased by 1 percentage point.
In sharp contrast, the pension reform in less agglomerated regions actually benefited the firms: for a firm to increase its pensionwage ratio by 1 percentage point, its wage bill increased by 1.31%, employment increased by 0.72%, and profit increased by over 2% (the second panel of Table 9 ). This may imply that local governments subsidized the firms to the extent that some of the subsidies leaked to wages and profit.
Why is the subsidy effect more significant in less agglomerated regions? This may be because the local governments have stronger incentives for the two sub-samples with 800-firms as a classification threshold.
to attract outside investors. In contrast, in more agglomerated regions the positive externalities of agglomeration may have been able to attract investment without the need for extra government subsidies.
Implied and Actual Government Subsidy for
Pension. To provide further evidence on government's subsidizing firms, we use the firmlevel data to calculate the subsidy that would be needed to generate the estimates that we have obtained. Then we compare this imputed subsidy with the officially announced subsidies by local governments for the pension reform.
First, we suppose that there was no leakage of government subsidy to the wage or profit of firms. In this case, if all of the increase of the employer-provided pension between 2004 and 2006 was paid by governments, then the amount of subsidy needed would be around 8.74 billion yuan (0.16% of industrial output).
In addition, if we further allow the leakage of some subsidies to other uses, we can calculate the amount of leakage as follows. We first multiply the coefficients of wages and profit in the regression with less agglomerated regions by the wages and profit of each firm to obtain its leakage size. We then sum them up to obtain the total leakage. This amounts to around 9.61 billion yuan. Adding this leakage to the amount of subsidy calculated earlier (8.74 billion yuan), the total government subsidy between 2005 and 2006 may have been around 18 billion yuan.
According to the Labor and Social Security Ministry, subsidies from local governments amounted to around 31 billion yuan in 2005 and 2006. 24 Hence, our estimated government subsidies are within the ballpark of the official figures (note that our data only cover medium and large firms).
Estimates by Different Forms of Ownership.
We further provide estimates for SOEs and non-SOEs separately (the lower four panels of Table 9 ). They may have behaved differently because the pension reform after 2002 mainly targeted non-SOEs.
Our estimation results for the non-SOEs are generally very similar to the full-sample estimates. This is expected because the nonSOEs account for 95% of our sample. The estimates for the SOEs provide an interesting 24. Data resource is the Annual Statistics for Labor and Social Security System Development.
contrast. Unlike the non-SOEs, the SOEs have not benefited from the pension reform in the less agglomerated regions. This may be because SOEs are less mobile than non-SOEs, so local governments had little incentive to subsidize them. In more agglomerated regions, there are signs that SOEs suffered from the pension reform: they laid off over 4.32% of employees when the pension-wage ratio increased by 1 percentage point. The estimated effect on wages and profit is negative but insignificant, which may be due to the lack of variation in the pension-wage ratios of SOEs because the reform mainly affected non-SOEs.
VI. CONCLUSION
Using information on median and large Chinese manufacturers after 2004, we provide new evidence showing complicated incidences of employer-provided pension in China. There are three types of incidences. First, although the nominal wage of workers was rigid and not affected by employers' pension mandate, the real wage may have been affected negatively. We find evidence consistent with this incidence: firms in provinces with lower inflation rates tended to make slower progress in pension contributions. This is consistent with the model of sticky wages when inflation is present (Sommers 2005) .
The second incidence is on the firms because they were not able to fully transfer the burden of pension to employees. We find that firms in agglomerated regions suffered significantly from the increased pension contribution. Their profit declined by over 1% when the pension-wage ratio increases by 1 percentage point.
The third incidence may be on local governments. We find that firms in less agglomerated regions were not affected negatively by the pension reform. We argue that this could be due to the subsidies from local governments as one way of attracting investment. This argument is consistent with the findings of Oksanen (2010) .
Our study has potentially important policy implications for the ongoing pension reform of China. Depending on the purpose of the reform, the current design may need to be adjusted in different dimensions. If the purpose of the reform is to force people to save, then the current design may not be efficient because the reform also affects the performance of firms. In the rigid wage and low-inflation environment of China, enterprises find it difficult to fully transfer the burden of pension contributions to employees. The pension mandate thus raises the real labor costs of Chinese firms and reduces their international competitiveness. A linear extrapolation of our estimates suggests that achieving the goal of a pension-wage ratio of 20% would reduce the profit of firms by over 20%, a non-trivial impact. A more efficient way to achieve the reform objective may be to rely more on individuals, but not firms for the pension contribution. In other words, the weight of individual contribution in the current system should be larger, as in the developed economy.
In contrast, if the purpose of the reform is to increase the total compensation for employees, mandating the pension on firms might be superior to putting the burden fully on individuals. However, our study does suggest caution in using this reform to increase employees' income. First, due to the variation of inflation rates across China, the reform may enlarge inter-regional inequality, which is already high in China. Second, our evidence suggests that local governments may also subsidize firms as one way of attracting investment, especially in underdeveloped areas. This not only generates an inter-regional inequal burden on firms, but may also induce competition by local governments at the expense of local fiscal conditions. Moreover, the sustainability of the current pension reform would be dubious if the fast progress at the beginning was due to the help of local governments. Oksanen (2010) expresses a similar concern about the sustainability of the pension reform in China because its contribution rate may be too high to comply with.
In summary, the current pension reform has generated complicated incidences in China and may not be an efficient way of achieving the Chinese government goal. Hence, a revision of the reform design may be needed. For example, emphasizing individual contribution and reducing the role of the enterprise pension mandate may be necessary to improve the efficiency and sustainability of the current reform.
